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Abstract
Purpose: Interprofessional education (IPE) across the health professions learning continuum is suggested
to prepare health professionals for interprofessional collaborative practice (IPCP) through development
of necessary attitudes, knowledge, behaviors, and skills. The purpose of this study was to investigate
the flow-on effects of previous IPE experiences across the learning continuum on existing IPCP skills
and behaviors in healthcare professionals. Methods: A retrospective observational study design was used
to survey a convenience sample of healthcare professionals working in IPCP clinics about their selfreported team and collaboration skills via the pre-existing Team Skills Scale (TSS) and Self-Assessed
Collaborative Skills (SACS) tools. Additional survey items were created by the research team based on
self-reported prior IPE exposure, timing of initial IPE exposure, and number of IPE exposures. Sixty-three
participants completed the survey (28% response rate). Results: No statistically significant differences
were found between groups across all categories of IPE exposure. Non-significant trends suggest higher
team and collaboration skills are related to earlier and cumulative IPE exposures throughout learning
and professional development. Conclusion: IPE as a broad definition is not sufficient to detect significant
relationships with healthcare professionals’ IPCP skills. Future studies should investigate the longitudinal
effectiveness of specific IPE interventions on distal IPCP skills and account for other contributing factors.

Author Bio(s)
Katie Sniffen, MS, ATC, is the Program Coordinator for Saint Louis University’s AHEAD Institute and an
Instructor in SLU’s Athletic Training Program with additional teaching experience in Interprofessional
Education, Katie is also pursuing a PhD in Health Outcomes Research.
Noor Al-Hammadi, MPH, is a senior biostatistician at Saint Louis University’s AHEAD Institute. She received
her MPH in Epidemiology and Biostatistics and is currently in training for a PhD in Health Outcomes
Research. Noor has over 10 years of experience working as a biostatistician on several NIH-funded grants.
Leslie Hinyard, PhD, MSW is Chair and Associate Professor in the Department of Health and Clinical
Outcomes Research and the founding Director of the AHEAD Institute at Saint Louis University.

Acknowledgements
The authors would like to thank the Center for Interprofessional Education and Research (CIER) for their
support in this study and the Site Coordinators of the clinics in partnership with the CIER for their help
distributing the e-survey. This research did not receive any specific grant from funding agencies in the
public, commercial or not-for-profit sectors.

This manuscript is available in Internet Journal of Allied Health Sciences and Practice:
https://nsuworks.nova.edu/ijahsp/vol19/iss3/10

Dedicated to allied health professional practice and education
Vol. 19 No. 3 ISSN 1540-580X

The Role of Interprofessional Education in the Development of Healthcare
Professionals’ Team Skills
Katie Sniffen
Noor Al-Hammadi
Leslie Hinyard
St. Louis University
United States
ABSTRACT
Purpose: Interprofessional education (IPE) across the health professions learning continuum is suggested to prepare health
professionals for interprofessional collaborative practice (IPCP) through development of necessary attitudes, knowledge,
behaviors, and skills. The purpose of this study was to investigate the flow-on effects of previous IPE experiences across the
learning continuum on existing IPCP skills and behaviors in healthcare professionals. Methods: A retrospective observational
study design was used to survey a convenience sample of healthcare professionals working in IPCP clinics about their self-reported
team and collaboration skills via the pre-existing Team Skills Scale (TSS) and Self-Assessed Collaborative Skills (SACS) tools.
Additional survey items were created by the research team based on self-reported prior IPE exposure, timing of initial IPE exposure,
and number of IPE exposures. Sixty-three participants completed the survey (28% response rate). Results: No statistically
significant differences were found between groups across all categories of IPE exposure. Non-significant trends suggest higher
team and collaboration skills are related to earlier and cumulative IPE exposures throughout learning and professional
development. Conclusion: IPE as a broad definition is not sufficient to detect significant relationships with healthcare
professionals’ IPCP skills. Future studies should investigate the longitudinal effectiveness of specific IPE interventions on distal
IPCP skills and account for other contributing factors.
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INTRODUCTION
Complex and chronic health conditions affect patients across the entire lifespan. Sixty percent of adults in the United States (US)
have at least one chronic condition and 40% suffer from multiple chronic conditions.1 Conditions such as hypertension, lipid
disorders, mood disorders, and diabetes mellitus individually affect 10-27% of US adults.1 The number of chronic conditions
experienced by a single person is associated with increased healthcare service utilization and healthcare spending. Individuals
with five or more chronic conditions average 20 outpatient visits and 51 prescriptions per year.1
Effective management of complex and chronic conditions requires an interprofessional collaborative approach to ensure a patientcentered model of health care delivery.2,3 Interprofessional collaborative practice (IPCP) takes place when “multiple health workers
from different professional backgrounds provide comprehensive services by working with patients, their families, caregivers, and
communities to deliver the highest quality of care across settings.”3 IPCP can improve access to and coordination of healthservices, appropriate use of specialist clinical resources, health outcomes for people with chronic diseases, and patient safety.4-6
IPCP can also decrease total patient complications, length of hospital stay, tension and conflict among caregivers, staff turnover,
hospital admissions, clinical error rates, and mortality rates.4,7-14
The World Health Organization has placed a call to action for intentionally preparing the healthcare workforce for IPCP through the
inclusion of interprofessional education (IPE) in health professions training programs. 3 Ensuring that IPE learning outcomes
translate into professional practice behaviors is imperative to the successful preparation of collaboration-ready healthcare
professionals. In this effort, investigating the distal impact of IPE exposure during training programs on IPCP skills in practicing
healthcare professionals could offer insights into the longitudinal effects of IPE.
BACKGROUND
Interprofessional Education
IPE is defined as experiences where “two or more professions learn about, from and with each other to enable effective
collaboration and improve health outcomes.”3 It is important to note that IPE requires a formal and intentional curricular design that
includes critical reflection on collaboration skills such as roles and responsibilities, effective communication, and teamwork
processes.15 The Institute of Medicine (IOM) describes the learning continuum of IPE experiences across the health professions
training trajectory in their Framework for Measuring the Impact of IPE.16
Learning Continuum
According to the IOM Framework, IPE can occur at three distinct time points across health professions education and training.
Foundational education encompasses the learning of novice individuals, usually prior to training of profession-specific skills, and
includes underlying competencies of teamwork and collaboration. These experiences typically occur in the classroom and have
been shown to result in positive learning outcomes related to attitudes, perceptions and knowledge of IPCP. 16 Graduate education,
defined by the IOM Framework as “any advanced formal or supervise health professions training taking place between completion
of foundation education and entry into unsupervised practice,” introduces more complex IPE, often in the form of interprofessional
case-based simulations. Competencies and learning outcomes of these experiences are typically informed by profession-specific
accreditation standards and therefore can vary considerably between professions. 16 For practicing healthcare professionals,
continuing professional development can include IPE to promote the skills necessary for collaborative systems of care.16 With a
system-wide shift towards the creation of “learning organizations,” these IPE experiences can take the form of formal continuing
education or less-formal workplace activities.17 The Health Professions Accreditors Collaborative (HPAC) articulates that the
longitudinal nature of these experiences is necessary to successfully achieve the learning outcomes of IPE.18 Therefore,
participating in IPE experiences at multiple timepoints across education, training, and practice may be important in developing
IPCP skills.
Enabling/Interfering Factors
The Framework also highlights the enabling or interfering factors that could impact the success of IPCP achieving quality outcomes.
These include professional culture, institutional culture, workforce policy, and financing & reimbursement policies. Each profession
has its own set of values, language, and norms curated during educational training while students establish their professional
identity.19 Conflicting aspects of professional culture can interfere with an interprofessional team’s ability to engage in shareddecision making, responsibility, and leadership.20 An institution organized in professional silos fosters a culture that discourages
collaboration. To enable interprofessional collaboration, there must be institutional support from leadership with sufficient time and
space allocated for such interactions.3,21 Workforce policy needs to support IPCP with clearly defined procedures for shared
governance, shared decision-making, and regular communication.3 Additionally, financing and reimbursement policies that
incentivize collaborative practice and their associated outcomes would foster greater motivation for actively engaging in teambased care. These factors will be important to account for when evaluating the demonstration of IPCP skills in a clinical setting.
© The Internet Journal of Allied Health Sciences and Practice, 2021
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Individual Factors
Other individual factors may be important in the development of collaboration skills. Differences in competencies emphasized by
profession-specific accreditation standards may result in differences in the skills developed by respective professionals during
education and training. The cultural qualities of each profession will also influence an individual’s attitudes, beliefs, and behaviors
related to teamwork as they are socialized into their professional identity.20 Years of experience in practice or with the IPCP clinic
will vary the exposures to different interprofessional experiences. Individual social and cultural factors associated with age, gender,
race, and ethnicity may play an important role in one’s ability to carry out certain skills. These relationships are ill-defined in the
literature regarding their influence on the development and demonstration of IPCP skills.
Measuring IPE
Abundant research exists describing the changes of health professions student’s attitudes towards IPCP after engaging in IPE. 22
More emphasis needs to be placed on understanding the longitudinal translation of IPE to IPCP skills and behaviors.16 Informed
by Kirkpatrick’s model for evaluation, the IOM framework suggests moving beyond learning outcomes evaluation of attitudes and
perceptions to the assessment of actual practice behaviors and skills.23 Limited studies have reported on skills and behavior
outcomes.24 Even less have done the statistical analyses required to determine if a significant relationship exists between IPE and
IPCP skills.22 As the inclusion of IPE experiences in health professions education programs continues to grow, graduates of these
programs are integrating into the workforce. There is a need to evaluate the effect these learning experiences are having on the
practice of interprofessional skills in the clinical workplace.
The objective of this study was to analyze the relationship between prior IPE experiences and self-rated IPCP skills among
practicing healthcare professionals. In doing so, we addressed the following research aims:
Aim1: Determine if there is an association between any prior IPE exposure and health professionals’ self-rated IPCP
skills.
Aim 2: Determine if there is an association between the timing of initial exposure to IPE and health professionals’ selfrated IPCP skills.
Aim 3: Determine if there is an association between the number of prior IPE exposures and health professionals’ selfrated IPCP skills.
METHODS
Study Design
This study was a retrospective, cross-sectional, non-equivalent groups design using a convenience sample of a known network
with a two-step approach to participant recruitment. This study was approved by the St. Louis University’s Institutional Review
Board.
Participant Recruitment
Participants were recruited from a cohort of 19 health care services clinics currently partnering with a university’s Center for
Interprofessional Education and Research (CIER). By limiting our sample to these clinics, we attempted to control for the potentially
enabling or interfering professional and workplace variables as outlined in the IOM framework. Partnering clinics have been
identified as positive examples of IPCP models for students to observe effective team-based care in practice during a series of
clinical observation rotations. As identified models of IPCP, the underlying assumption is that sufficient enabling factors are in place
at each clinical site to practice effective team-based care. The settings of these clinics included early childhood development
centers, skilled nursing facilities, memory care units, inpatient and outpatient pediatric rehabilitation hospitals, hospice and palliative
care services, cardiac rehabilitation clinics, family and community medicine clinics, ALS treatment centers, and surgical centers.
Staff roles within each clinic include a variety of health professions, including physicians, nurse practitioners, nurses, physical
therapists, occupational therapists, social workers, speech therapists, and dieticians. E-surveys were sent via email to the Clinical
Site Coordinators for distribution to each clinic’s team members. Clinical Site Coordinators were eligible to participate in the survey.
Survey Development
Survey participants were provided with an introduction designed to help participants identity if they had participated in IPE. IPE
participation and timing of IPE served as the main predictor variables for this study. Definitions were reviewed for content validity
by experts in the IPE field and health care providers not involved in the study. If respondents indicated prior participation in IPE,
they were asked to specify when they participated in IPE:
•

Foundational Education: IPE occurred during your bachelor’s degree program (i.e college undergraduate major,
associate’s degree)
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Graduate Education: IPE occurred during your graduate degree program (i.e., professional master’s degree programs,
medical school, clinical doctoral programs)
Continuing Professional Development: IPE occurred during your licensed healthcare practice (i.e., continuing education
credits, employer sponsored workshops)

Outcome variables included team skills and self-assessed collaboration. Team skills were assessed using the Team Skills Scale
(TSS). The TSS has been used extensively as a self-perceived measure of team skills, initially in geriatric patient settings.25-29 It
requires responses to 17 items that capture the competencies for IPCP outlined by the Interprofessional Education Collaborative:
values and ethics, roles and responsibilities, effective communication, and team processes and outcomes. 30 Each question rates
on a 5-point Likert scale that ranges from poor (1) to excellent (5) with higher cumulative scores indicating better team skill levels.
One statement in the instrument specifically indicated geriatric patient care principles and was adapted to be inclusive of all patient
care settings. Responses to all items are needed to compute the cumulative score. Response scores were summed and used as
a continuous metric for analysis.
Collaboration was measured using the Self-Assessed Collaboration Skills (SACS) instrument.31 The SACS instrument is a threedimensional scale that was developed and validated by research at Saint Louis University to measure collaboration skills in both
academic and clinical settings.31 This scale covers competencies related to information sharing, team support, and learning. It is
composed of 11 items, with a range of two-to-six questions per domain. Questions rate on a 7-point scale with answers ranging
from strongly disagree (1) to strongly agree (7). Responses to all items are needed to compute the cumulative score. Response
scores were summed and used as a continuous metric for analysis.
Other potential confounders and covariates included profession, years of experience, years with the IPCP clinic, age, gender,
ethnicity, and race. Finally, participants were asked to indicate and comment on what they believed to be the contributing factors
to their IPCP skills. This was a multiple response question that offered several options and included an open-ended “other” option
for participants to provide their own response. This question was included to provide participant-reported insights to the contributing
factors of IPCP skills that the research team may not have accounted for as covariates.
Survey Administration
The survey was administered using the Qualtrics Survey tool. Participants received an email containing the survey link from their
Clinical Site Coordinator in March 2019. Participants were asked to respond within two weeks. Participation in the e-survey was
voluntary and a drawing for a $20 Amazon gift card was offered as incentive to participate in the study. Contact information was
collected via a second form that participants could optionally link to upon survey completion. Contact information was not able to
be linked to original survey responses. Language confirmations regarding the anonymity of responses were provided in both the
survey and the contact information form.
The anonymous responses were exported for data analysis at the conclusion of the two-week data collection period. Reminder
emails were sent at one week and two days prior to the closing of the survey. No additional advertisement was used to motivate
participation.
Statistical Analysis
Frequencies, percentages, means and standard deviations (or medians and IQRs as appropriate) were used to report descriptive
statistics and characterize the sample. Assessment of the outcome score differences between groups that participated in IPE and
those that did not were examined using the t-test with a significant level of p=0.05. ANOVA with Tukey’s pairwise comparisons
were used to identify the outcome score differences across the levels of the timing of initial exposure to IPE and the number of
exposures to IPE. The intraclass correlation coefficient was computed to assess the correlation and agreement between the TSS
and SACS scores.32 Boxplots and the Bland Altman plot of endpoints were used for visual illustration of the data. Analyses were
performed using SAS 9.4 (SAS Institute Inc., Cary, NC, USA).
RESULTS
Descriptive Statistics
The survey was sent to at least 226 healthcare professionals working in IPCP clinics partnered with the CIER. 28% of those who
were sent the email viewed the survey. Of those that opened the survey, 93% participated and 86% completed all necessary
outcome measures (TSS and SACS), resulting in a final sample of 63 participants (Figure 1). Most of the participants were female
(55/63, 87%), White (56/63, 88.9%), and Non-Hispanic (62/63, 98.4%). The samples’ mean age was 43 years old (SD: 11.6) with
a median of 14 years of professional experience (IQR 5-21) and a median of 5 years on their current IPCP team (IQR 2-11). The
majority of respondents reported at least one exposure to IPE (36/63, 57.1%) with most stating that their initial IPE exposure was
© The Internet Journal of Allied Health Sciences and Practice, 2021
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during their professional development (13/35, 37.1%). Forty-eight percent (15/35) of those that had any exposure to IPE had their
experiences over at least two time points across the learning continuum. Descriptive statistics of the sample, including average
TSS and SACS scores across levels of each characteristic can be found in Table 1.

Figure 1. Consort diagram of survey recruitment and response
Table 1. Descriptive statistics of sample and average outcome scores
Sample Characteristics
Age (M, SD)
21-35
36-50
51-70
Years of Practice (Median, IQR)
1-10
11-20
21-30
>30
Years on Team (Median, IQR)
1-10
11-20
>20
Gender
Female
Male
Race
White
Black
Asian
© The Internet Journal of Allied Health Sciences and Practice, 2021

n (%)
43.3 (11.6)
18 (28.6)
29 (46.0)
16 (25.4)
14 (5, 21)
29 (46.0)
18 (28.6)
10 (15.9)
6 (9.5)
5 (2, 11)
46 (73.0)
14 (22.2)
3 (4.8)

TSS
M (SD)

SACS
M (SD)

63.4 (7.9)
70.8 (9.3)
71.4 (9.2)

59.9 (5.3)
61.4 (5.8)
62.3 (4.1)

65.3 (9.3)
74.8 (9.1)
67.0 (7.4)
71.7 (4.7)

59.2 (5.6)
63.9 (5.0)
62.6 (3.6)
60.7 (2.7)

68.0 (9.0)
71.5 (10.8)
69.3 (9.6)

60.6 (5.1)
62.6 (5.7)
64.0 (6.1)

55 (87.3)
6 (9.5)

69.0 (11.9)
68.7 (9.1)

61.0 (3.2)
61.2 (5.5)

56 (88.9)
3 (4.8)
2 (3.2)

69.2 (9.3)
60.3 (9.7)
74.0 (8.5)

61.3 (5.3)
58.7 (6.0)
64.0 (2.8)
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Other
Profession
Behavioral Health Specialist
Dietician/Nutritionist
Nurse
Nurse Practitioner
Occupational Therapist
Pharmacist
Physical Therapist
Physician/MD
Speech Pathologist
Other-Administrative

5

2 (3.2)

67.0 (11.3)

59.5 (4.9)

4 (6.3)
4 (6.3)
10 (15.9)
8 (12.7)
5 (7.9)
11 (17.4)
2 (3.2)
3 (4.8)
4 (6.3)
11 (17.4)

78.0 (4.2)
79.3 (8.3)
67.7 (8.2)
68.4 (7.8)
70.8 (5.3)
67.7 (12.1)
63.0 (11.3)
62.7 (3.8)
64.5 (4.2)
67.4 (11.3)

62.0 (3.6)
64.8 (4.5)
60.4 (5.6)
61.8 (6.9)
59.4 (4.9)
61.4 (7.4)
60.0 (5.7)
61.3 (5.9)
61.5 (1.7)
60.8 (4.2)

IPE Exposure
Higher outcome scores were seen among those with any previous exposure to IPE (TSS: M=70, SD=9.6; SACS: M=61.7,
SD=5.4) compared to participants with no exposure to IPE (TSS: M=67.3, SD=9.1; SACS: M=60.6, SD=5.1). However, no
significant differences in TSS or SACS sum scores were found between groups; TSS: t(61)=-1.31, p=.26; SACS: t(61)=-.77,
p=.44 (Figure 3).

Figure 2. Boxplots of TSS and SACS scores with or without IPE exposure
Timing of Initial IPE
Higher outcome scores were seen among participants with initial IPE exposure during Foundational Education (TSS: M=72.8,
SD=10.0; SACS: M=63.6, SD=5.3) than those with no IPE exposure (TSS: M=66.7, SD=9.6; SACS: M=60.8, SD=5.1) or initial
IPE exposure at the Graduate (TSS: M=70.3, SD=8.5; SACS: M=62.6, SD=4.7) or Professional levels (TSS: M=69.1, SD=9.0;
© The Internet Journal of Allied Health Sciences and Practice, 2021
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SACS: M=58.9, SD=5.4). However, no significant differences were seen among groups for either the TSS or SACS sum scores
(TSS: F(3, 59)=1.25, p=.30; SACS: F(3, 59)=2.02, p=.12) (Figure 4).

Figure 3. Boxplots of TSS and SACS scores across number of IPE exposures
Number of IPE Exposures
Higher outcome scores were seen for participants with two or more IPE exposures (TSS: M=71.4, SD=9.8; SACS: M=62.5,
SD=5.0) than one IPE exposure (TSS: M=69.9, SD=8.4; SACS: M=60.7, SD=5.8) and no IPE exposure (TSS: M=66.7, SD=9.6;
SACS: M=60.8, SD=5.1). However, no significant differences were seen among groups for either the TSS or SACS sum scores;
TSS: F(2, 60)=1.52, p=.23; SACS: F(2, 60)=.71, p=.49 (Figure 5).

© The Internet Journal of Allied Health Sciences and Practice, 2021
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Figure 4. Boxplots of TSS and SACS scores across number of IPE exposures
Self-Reported Contributing Factors
Participants were given the opportunity to choose from multiple options indicating what they thought could have contributed to
the development of their teamwork and collaboration skills. “Individual personal characteristics” was the most frequently selected
response (51/63, 75%), followed by “previous work experience” (50/63, 73%), “workplace culture” (37/63, 54%) and “leadership
support” (33/63, 48%). Frequencies and percentages of each selection are presented in Table 2.
Table 2. Frequencies of self-reported contributing factors to development IPCP skills
Contributing Factor
n (%)
Individual personal characteristics
51 (75.0)
Previous work experiences
50 (73.5)
Workplace culture
37 (54.4)
Leadership support
33 (48.5)
Education experiences other than IPE
24 (35.3)
Mentorship
19 (27.9)
IPE during continuing professional education
17 (25.0)
Non-IPE clinical education experiences
15 (22.1)
Workplace policies
14 (20.6)
IPE during graduate education
9 (13.2)
Other
6 (8.8)
IPE during foundational education
5 (7.4)
Measurement Agreement
An agreement was noted between the TSS and SACS assessment tools when used in this study population with an ICC=0.43
(95% CI = 0.199, 0.607). The Bland Altman analysis also showed that SACS demonstrated appropriateness in measuring
collaboration in healthcare professionals (Figure 5).
© The Internet Journal of Allied Health Sciences and Practice, 2021
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Figure 5. Bland Altman analysis of difference between TSS and SACS scores
DISCUSSION
This study is among the first to explore the distal impact of IPE on team skills and collaboration in professional practice. In this
sample of healthcare professionals working on IPCP teams, exposure to IPE, timing of initial IPE exposure, and number of IPE
exposures did not significantly relate to team skills or collaboration. The lack of statistically significant associations between prior
IPE experience and team skills and collaboration may be the consequence of using a broad, overarching definition of IPE as an
intervention. Structured IPE activities are vastly disparate across programs and institutions, ranging from small activities that may
incorporate only two professions or may be point-in-time activities through broad, longitudinal curricular experiences. The content
of these activities can also vary dramatically. It is not only possible, but highly likely, that these differing interventions emphasize
different IPCP and collaborative skills. The assumption that all IPE interventions produce the same outcome is unfounded given
their disparate approaches and emphasis. Given the difference in types and quantity of IPE experiences, our findings highlight the
need for IPE effectiveness research to focus on specific interventions rather than a broad definition of IPE as any content in which
“two or more professionals learn about, with, and from” each other in an explicit educational context. It is important to note that
this is not an assertion that some IPE interventions are ineffective, rather an assertion that all IPE interventions may not be created
equal and, thus, should be assessed independently based on their characteristics.
IPE Exposure
Trends in team skills and collaboration suggest that any exposure to IPE may improve an individual’s ability to demonstrate these
behaviors. IPE experiences can vary drastically across the learning continuum from classroom group work to case-based
simulation to facilitated team meetings. The diversity in these experiences may prevent finding significant relationships between
and IPE exposure and IPCP outcomes by reducing the effect size or creating additional statistical noise.
Timing of Initial IPE Exposures
While any exposure to IPE seems to lend towards better team skills and collaboration, the timing of initial IPE exposure may be
important. Although not significant, trends in both outcome measures suggest that early exposure to IPE during foundational
education may be important in optimizing team skills and collaboration in future practice. While timing of IPE exposure is often
mentioned in discussions surrounding the optimal initiation of IPE curriculum and/or activities, no research currently exists exploring
or documenting the optimal time for initiating IPE activities.33 It is likely that different IPE activities are more or less effective
dependent upon the stage of learner. Recent research suggests that role stereotypes are already present in pre-health learners,34
thus laying the foundation for working effectively in teams before professional socialization during graduate training could by key
in professional role clarity and interprofessional practice.
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Number of IPE Exposures
Across the learning continuum, the cumulative effect of IPE exposures trends towards increased levels of team skills and
collaboration. Participants with two or more IPE exposures had higher TSS and SACS scores than those with one or no IPE
exposures, though results were not statistically significant. As with timing of IPE exposure, the lack of significant differences is
likely attributed to the diversity of IPE experiences. Of note, there is a reasonably large difference between the mean TSS scores
for those with two or more experiences (TSS M = 71.4, SD = 9.8) and those with no IPE experience (TSS M = 66.7, SD = 9.6).
The lack of statistical significance means that we cannot conclude this difference in scores is not due to chance; however, given
the size of the difference, future exploration into this association is warranted. This study provides some indication that there is a
possibility of a dose response relationship between IPE exposure and team skills and collaboration outcomes. Future research
assessing timing and duration of IPE exposures should attempt to prospectively evaluate the long-term impact of specific IPE
interventions to tease out the relationship between the amount of IPE exposure and team skills and collaborative outcomes.
Contributing Factors
Participants also indicated they believed a variety of factors contributed to their development of team skills and collaboration. The
most commonly selected factor was individual personal characteristics, suggesting that there may be important, innate attributes
that these healthcare professionals possess. These characteristics may lead professionals to self-select into this type of work
environment that supports their collaborative nature. Previous work experience was also frequently selected as a contributing
factor, suggesting that real-world socialization is important to professional development. Additionally, participants supported the
IOM Framework’s inclusion of workplace culture and leadership support as important contributing factors. 16
Assessment Tool
This study was the first to utilize the SACS assessment tool in a sample of healthcare professionals. This tool was first tested in
early learners of multiple professions and suggested to be appropriate for use with professional healthcare teams, regardless of
setting and patient population.31 The TSS was originally developed for assessment of geriatric patient care teams. Although it is
psychometrically strong, it must be modified to account for different patient populations. These two assessment tools are among
the few that attempt to measure self-reported skills and behaviors, as compared to attitudes and beliefs. While they do measure
different constructs, there is conceptual overlap between team skills and collaboration. Using both outcome measures allowed us
to determine the appropriateness of using SACS in a sample of healthcare professionals. Agreement between the two measures
was good, suggesting this tool may be an appropriate outcome measure for interprofessional healthcare teams.
Limitations
Limitations in this study include a small sample size made up of a convenience sample that was homogenous in outcome scores.
While convenience sampling enabled access to a pool of health care professionals for surveying, biases were introduced,
particularly with utilizing the Clinical Site Coordinator to help with survey distribution. Using the Clinical Site Coordinator further
limited our ability to be entirely confident in the number of survey’s distributed for response rate calculations. We also designed
the study under the assumption that there were sufficient enabling factors in place at each of the IPCP clinics for effective teambased care. While this assumption potentially introduces uncontrolled confounding variables, we were confident that each clinic
was a good model of IPCP after a tenure of participation in out institution’s IPE clinical observation rotations. The cross-sectional
design does not allow for true longitudinal assessment of the effect of prior IPE experiences on the development of team skills and
collaboration. Participants were grouped based on their responses to questions, resulting in self-selection bias, in addition to the
challenges attributed to self-rated tools. Although care was taken in crafting the definitions of IPE both broadly and at each timepoint
in the learning continuum, these definitions are open to misinterpretation.
Using a catch-all definition of IPE as an intervention may be an inappropriate focus of research on its effectiveness as a pedagogical
method in the development of professional skills. More emphasis should be placed on studying these same outcomes after specific
IPE interventions and the nuances that make them more or less effective. Although the sample size was too small to allow for
univariate comparisons across profession, descriptive statistics of the sample show differences in both TSS and SACS scores,
suggesting that stratifying outcomes across professions may be an important consideration. This would enable IPE educators to
make evidence-based recommendations regarding the most appropriate learning interventions for specific group compositions of
professionals.
CONCLUSION
IPE as a broad definition is not sufficient to detect significant relationships with healthcare professional’s team skills or collaboration.
Future research should focus on similar outcomes after specific IPE interventions to determine effectiveness. Additionally,
outcomes could be stratified across professions to enable specific recommendations for particular group compositions. Skill and
behavior-based outcomes should be measured longitudinally, across the learning continuum, to determine true causal relationships
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between a specific IPE intervention and the development of desired skills and behaviors. Analyses accounting for other possible
contributing factors, including personal characteristics, other work experiences, and workplace culture would be of great value to
advance this field. Finally, the SACS assessment tool can be considered as an appropriate outcome measure of healthcare
professionals’ collaboration skills.
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